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Immunomodulatory molecules which undergo, in the activation of T cells by 
antigen presenting cells, mutual interaction with molecules relating to the 
auxiliary impulse signal conduction on the antigen presenting cells and/or T cells 
to thereby regulate the auxiliary impulse signal conduction. These molecules 
each has a peptide having two cysteine (Cys) residues forming a Cys-Cys bond 
and having a sequence consisting of at least six amino acids in the Cys-Cys 
bond. These molecules can be obtained by screening a phage random peptide 
library with the use of a monoclonal antibody against CTLA-4 on the T cells 
relating to auxiliary impulse signal conduction. Data supplied from the 
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m m * 

M®±l=iS*a«*^tt!/ilS (MH C) o^^xifeU<li^7Xn<i:Ut 
IS (Ag) i©tg^(**ffi^f So ^LTCCDMHC/Ag^^^(i N T 

m$&±0TmMti.m\;-t7fi- ctcr) /cD3tt^(*ic«t*)eitt$n 

H- v T*fflj&rt K&5 0 m~ •> ^ WiHiJHjjHBt •> 

(costimulatory signal) £*>Wtk T|fflSS N A P C2JW©ffflM±t:: 
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C±u:38St-*-SCD8 0 (S'J£B7-K B7/BB1) RCKCD86 (J3iJ 
£B7~2s B70) s ZOtiV >?-ls-b7t-T*&%TmM±lz%m 
-f<5CD2 8RW^SttT'J »<Sligjii/iIB (CTLA-4) ©IBS 
ftfflKJ:*)±fc:£jt$ft*£^;iis>ftT^* (Lenschow, D. J . . et al. . 
Annu. Rev. I mmunol. 14,233-258s 1 9 9 6) 0 

CD 2 8^liTaB|ia±i:|SS$nS«l^>^^^T**)x TCRri> 

LA-4#?teCD2 8£«itW, «iiWi:#ti:«LTl^^i:L 
"CftJipftT^So CTLA-47 7^7>) 

OTaia^«i N tPtfclSU BHttif©^<o»S^TaBJ|&ajB*<jE 
-fJx ttft&mK£i0Kt:lrZ>Zt&t). CTL A- 4#T*fflM;g© 

*#T47l^il/-*-T**::<fc#^B£*iT^.5o CD2 8. CT 
LA-4©U#> FiLTs 1 9 9 O^^Linsley^ (Proc. Natl. 
Acad. Sci. USA. 87, 5031-5035 > K J: U C D 8 Otf?/^ 
tt^T 1 9 9 3^KAzuna£ (Nature, 366,76-79) tz&QCD 
8 65>W|HlS$n/Co CD8 Olilllll^^^MlSrtflili 

■ 

T^4 0 CD8 6(iCD8 OEfilU I g*-'<-7 r S »J -Ka&SftS 
JSS®S!^ W<^Ht**j6< % CD 8 0 *5«BBSrt^«lw 3 o(D»S 

fc&«ti£*ff *C £j&<^tt$*iT^*«, CD 8 0s CD 8 6 t ^TlfflUa 

ana»s«tt % iftKrttwtetfSTaii&^bjcga^LT^So cd 

2 8OTfe^^(iCTLA-4^(iCD8 0^*^^(iCD8 6OT 
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:©J;9i:CD2 85}?s CTLA-4^ CD 8 0^?St>'CD 8 

6 ft? \t T®m<DijLm&& j p b mmom'Knm t& am * u^Mmmm \z 

Sfetlf/iM^St LTfc 0, MHC/Ag Jg&ft £TCR/CD31g 

&*0$1-*;:<k#TSS<fcIl:b*l5o C©«fc9^tt*t LTCD2 8^? 
*CTLA-4ft?Ctt**ffi{*£ffl^*tt*a<*(K ft C D 3 SiftT^ 
UT^ 5 Hfflj&Kfct C D 2 8 fcft©#£TT£t C T L A - 4 £t&& 
* ^teSt B 7 $ c t iz ck 0 it C D 2 8 ttft© TMMm&4t 

3 f&SSita&LT^S (Matthew F.,et al., J.Exp. Med. 
1 8.2. 459-46 5,199 5) „ 

S^t-*a*IWttS9^C**} % 2o©#^©sg£l*:fc£l^©&9^l5]±T 
fc;:s 0 LfrU y#> K#^{::fc^TfS&i:mkmWMfimiS£ftT 

-r t — u a y m -c <t* h ^-^©ffls^ffl astt ^ ^ ^ t «k 9 <t -r 

3*f£> ^E-©* >/^K©£7 ^ yKie^iJ(ct>/coT3i^/j:g$©^y^ 

£W^$K£ftBS&& (site-directed mutagenesis) IZ X S*t£8Bffi^© 
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fco 7 7 -^7 yy^-f^ V?J7? U -^ffll^:X^'J - 

->^^Tt»tl-5«fc ? C/ioti/Co CtllSScottb (Science, 24 
9,3 8 6-3 9 0.1 9 9 0) K £-,Tfflm$titzfr&T\ 7 7 -^8 
>/^HT^§pIH^OitfE? (genel) i:7>/A/^7 1 f F» 

^/Ucjg®pIH#?£fd-tet7 t — 'y (^*l^-*fIDNA©7 r - S>) ±iC 

zQ±&m*i&m®te^mtez>&&7 7-vtv-y~z$>K>, ^©4^e> 

7 7-^^l5:imi:»l(, it Lfr ^ tz 0 ttz, aJKitipitt 

"tSW^HIi. it^^^cfc <$g£^7*f- F^f^nxi^c Wx.!*. ft 
P 5 3€-y ^n-t;l/!fl:ft*ffl^Tp5 3» : ?±Oxh t b-7*©&5££<T-? 
Tl^*fl|Tlix @*©ft$©-5 yyUK-f^ K5f 7*5 'J -£ffll^T^S 
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©7 i yKE*iJi::**D i?-©^ »K ^OSS^^if h-"/ 

*|5|£LTl*5 (Stephen, C.W. . et al. , J . Mol. Biol., 2 4 8.5 8 

-7 8, 1 9 9 5) o ttz, ffibFGFt/i#£ffl^T6fl©7$ /"KE9U 
C5bFGF©7 s y KEyiJIw^©^^ KEWfi&fu ^©7 ^ y 

^E?iJ£8®H!£3ILT£$L^7?- KA<bFGFt*OHr^-F 
GFR- 1 £©£&£|figUfc<i: ©*&£*<&* (Yayon. A.,et al. . Proc. 
Natl. Acad. Sci. USA, 9 0,10643-1064 7.199 3) 0 * 

•/^•isis-r^5i^icM^-r^ ; ef--7^6i@©7 s y^to7 7 -^7 

A/zx > n» 7 s 9 - 1 tt * * o ^ 0^ d ©to;#i:*S&-f 3^7°f- 
KEWflfcftT^So .Lfrbtt*<£x 7-fe^;U3 'J ytfi^tS^ 
li<°fbfS$tltl^j:i^ (Balass, M. , et al. , Proc. Natl. Acad. 
Sci. USA. 90. 10638-10642. 1993) „ 

m& © ffi$h %m y t ;i/ (c m& U T ^ * ^ £ * - y y Mr u t & ss: 

J££$lJ$PUck? £-f SgS&ib-a B 7 5^? J f 5 C T L A — 4 ftlrKM't Z> 

£#W«KlB*ffi^-t in vivo©ftJSEKjejC*5^TS&m*<*5t 

©ISSEIifl&tiT^ttlrV, Stft£W©*>©<!: LT, E1 D D D <!:LTS 
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oga^|Hi±©|gsf / pfflSlJ{iz:o^/r&{Cc!;*}l : ii:^fflgpfe©T ^ 

* 

D 8 0&tfCD8 6 -£©#7 > 9-^*7 -"Ob ZTmfe±\Z&m 
8MCTLA-4^^-y"7 HuLT. &Sm£$W-r£ J: 
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*mmu TMM-m&itim$ uzmhc/a gm&&t t c r/c d 3 

mi (is 7 7 -^7>fA^7'f- 7*5 y y -->/frffl 

& o 

©£S^I#£tlfc5 8 41© 7 r-S^ a->©5i-7^XCTLA-4 ; ey * 
a - -rt/Jttt <h © R Jfctt £ ^ U A: t © T' #> § 0 
HI 3 IS. 61107 7-^^ D->©iJtV7XCTL A - 4*7 

I2 5li> 3W7 7 -^^d->£D7')xCD8 0- I g^©*t&t£ 
MBit, F 2mq*¥£mtZ>7 T-Vtv->®-?VxCDS 0-1 g x 
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H7li. F 2@e?"J£^gI1-<S7 t-?9 u-yot h C D 8 0 — I g^ 

H9(i, F 2EyiJ*56^S7r-^^n->OTffl||&li»!B»gtt*: 
ft-T£CD8 0- I gs CD 8 6 - I g©!2#£* Lfc t>©T&3 0 

BlOlis F6E?i]£i£5!irS7 7-^p->©T«^M^tt 
K**-*-*CD8 0- I gx CD 8 6 - I g©«l^Lfct»0-C*4, 

Elllttx F2x F6IE?iJ£2g§t-f S7 r -^©£tHB s Ag£tfrg£ 

<w^.iix t b (om&zmm A©£tt*ig£rat-si/LA* 

- ©&#£*§&■*- * 7 T - * p - yzmm-tzms, ffl^fctsAi/ttti* 
ft? A±©e^ffi&©=^«ii© ruMj b±©&£sb&© 

fftSJ*mfc1"fca6x £?A©|g£»&©Hfc*&<kg&UT^3«jg£7 7 

-a 

-->r»rffiffl-T*^Tttx ^B±«^<©7 r -v ; lt^aJi|gUffi 
fth *) x A - B ^^©fflSf^ffl KH&tt I ^ £ 7 7 - ^ * u 

$ LT^*#?B±©SB#©3£i*«£©#*ffltii , fr.5 C tiZti *) „ ^-y 7 
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7>^u'^x MflteSttTii/i <U 5H 1 A<hiiMte£## : ?A7y ^ V - 

- © <k 9 S c t iz «fc 0 „ ffijftjHft Ufc C D 

8 0&tfCD8 6<tCD 2 8&tfCTLA-4s $ ZiZZtiZOtttlL 
M it IzmMLT^Zfr&tzWbfrlzti-iTl^l^ft^Zf-'fy 

h iz btzftfe^zmmt z> J: -5 «/Jn^*7 ^ y »-&Eyijfcfti?-£-ri= 

4Lfc#?&*-y«y ncUfc/h»?T**o ::T'^ol«i'>n 

^KH^Uc APC±i:^-T^CD8 0S:a f CD8 6<i:. * 

®*7>^-U-{?7 B ^--C$)§T|fflBS±^^^-r^CD2 S&O'CTLA 

<flm^a?T** 0 ^f^ofc&flja^fcu m-'yp'±Mzm<m 
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^UT^rtS-SIS^UTfcON cn^2^©Cy s 8Ilffli:^« < 

XftWCD&mmft^te, 7r-v?*o->J:!)$fcF 2RtfF 6©^ 

7f- KE^J1f«(cSo'#^©3tMjt^^L/:ttSlT-fctLli\ g^O 

£fcliF6£U- Ktt£«!l<!:LT. F 2 SfcliF 6 ©&#*£##&$ ft 

K3SS**CTLA-4Ktt?'SKCTLA-4!/i#£UT % UC 1 0- 
4F10-ll^y ? d— *-/Hfi;tt (7 7 -; >S?x >*tS!) UT 
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CTLA-4SD f CD8 0£/cteCD8 6 £©*§&* £>£<,MiCD2 8S 
O'CD 8 0 *fcliCD 8 6 <!:©;&&£PIg-r 3 C i^"C^^ froa >7 * 

:im§ 0 3 >"7 *y -*> 3 ^-;i/xb° zfofttlU x 

h-7°©M7 $ JW£.n**>t\Z.&l$LZtliz U-7«^-/f- KiC&£T 

# ^ «fc -5 ttffitt© c <t £fg-f „ 

>**Aie?IJ£f#0^7°^ K^Ji* £ftT^ &£>©/,£ 

aa©7 r-^^^^-^ffifflRrfn-cfc^o *?A£ft£? >#uuKzf=f- 

KE?iJ©g£li. 8M£Lt©7 S y$e©7>^AE?iJMfA2ft£k©£ 
ffl^*©*<ff* L<^ 1 5fi&Lt©7 S 7I?©7 ^AEWJfASftfc 
fe©#£ «s>JC*FS U\> ^^>{w N 5 yy^U^zfi- K£?IJM:7 r— ^©^ 

^TfcJ:t^ pna^CffAdftfcfcOtfffSU^o PIWN« 
^b4SSOAl ai5SI©Gl yi©H (EyiJ*©ffi?»J#^ 1 KiE*i 
©T S / ^E^'Jiwfc^TN * ft*' ft 2 2#g £ 2 3 Kfg^-T -5) K 1 
5<®&±©7^ ^©^^AE^J^A^ftTt^fe©/^^^ K 
7 ©»{;:$*£>*£ 7 S y KEW**-:7© = &*i&K:Rlf*MB» 
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5 <h *<T £ S „ :ffl<t^a^ U -->/&Cct-pT> iJtCTLA-4 

ittt Cfe^-f S ^7° f- KK?iJ£f§= ^f;7 7 -y^o->^i5:t^T^ 
^&ft&ftT^<5^7°f- KEfHoaai: J: «sTi> < o^©^ d- via 

£ <t3&<T# -So 7 7 - ^ ? o - >© •>- ? jc >x(i i?-r * * •> 

7"f- KE^J^g^^-SfetofC^ in vitro& 5 lutein vivo©7 -y -tr-f ^ J: o 

fwio-CStfftfc? 7-^7 n->te N CTLA-4^?iB8lO«S* 
t5Ci»$nT^^©T\ CTLA-4^ 0^77 >^-l/-tr7°^ 

* 

©T&IS-^ifcjfiSffi^ffll&fcin vitroT^7°f- K12?iJ£fto7 7 - i> ? □ - 
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^ncc^y ^^.x'A(Cck«9 N t&b ct-pnc^yf- Yw.nzn^tz 

F 6 07 ^ JW.frt>t£Z>'^~f s f' KE?iJ (i2?im©E?iJ#-?f 8) >^$ft£ 0 

:®F 6E?iJ£flofc7 7-^(2. *fclfl£;riTt,^«u^ fc-E-t><CD 

8 0 *> ^ li C D 8 6 <»: ct < ^ ^ Itk© ^JSW^S? i tSS^ffl L T t ^ ^ i: 

Ifcti^o z. <d & 7 =}- KK?"J£x* 'j-->^'-r^^i6J:[i > ^7° 

:&{$$fia#K^-e£> & ck 9 tt^f- KE?'J©li^ 7 7 — i?±fr £M© 

-©ct^^SCe): *K CD8 0fe^^iiCD8 6^?<c^Us 

#T£5o *©#£ U*E?iJliF2 (E?iJ£©EW£-t4) T£><5 0 ££n 
CD8 0*CD8 e^ilife^Ufclr^ Tflfll&fciSttft-f **v/^ K 

F6 (E»©K?iJ#-5f8) TfeSo 
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WSM^IK (5-1 0£) feMt6Zti)^mT*&6o 
/f'JAij->xfA (DDS) ^©«&6ttttt4#»©&8fl5. S^Kft? 
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Smith£ (G. P. Smith, Science, Vol. 24 9.p386~390(l 
9 9 0)) lc«k0a#$n^7r-5?^ yf^-fl- K5f 7? ij-fc N 

(genem) rtfcaWKfcbfcgS©'*:/^ FE^J^ffi^-r^^^^A/ijt 

g©iS?iJ#-Sf 1 \ZpWf s s'*9G)7 $ y ^©— ^IB^J^^L/Co C©— ft 
1£?|J©2 2#g©A 1 a £2 3§@©G 1 y ©IfflC^ >^Att7 ^ ^MiS 

&ufci&-e385a-r<5o cojs^ffl^st, aft«j®^*>&^^f- k© 

^f- K5^^"5 U-(4NishK Saya£ (T. Nishi HifcE^s Vol.11. 
P95-100C1993)) #ftS!Ufct>©T\ C titi S mith£ K«k -p T 

a§*nfc^rjstc<ki3ff§s!snfcfe©r*<5o :©7 7 -y7>wy 

? (genem) ft©. IE?iJ^©i£?iJ§-f 1 © 2 2 #i © A 1 at23iS© 
G 1 y©F|i:i5SSC7>m7; > iEE^JKttfc^Sitfc^JWfA 

$tiTx pin ^ i:o l 5i^S©7 ^ J Lt:l&x*i%&-t & 
J: Kit Stifcfc ©-?**<> c©l 5HS©7 vyA/i^f K^fc 
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7 r -v?©pDI^>/^rt(c^^-r^7r-^ (fd-tet) £^H]©X?'J 

^mm^m\u cd 8 otcr la- 4$>6^u znt>(Dft?tmm 

7°^ Kv'f 7*5 'J-OX? ij-^y/^ fty"7XCTLA- 4*^ 
-i-^VLt* (7r-^>i?x>«t»)I»A:UC10-4F10-ll) £ 

£<t% *_£ft3 0 y K^©ffl5fFfflg|$&T£>3<DT7 r - 

©JSfl^fT-^fco cogifreffl^fcCTLA-4- I gStfCD-8 0- I 

* 

^TT^tes Linsley^ (J. Exp. Med. Vol. 174,p561-5 
6 9(1 9 9 1)) O^K6£^Tff»!L/fcCTLA-4 - I g^CD8 

o-i g<D**?m&?mft%vCDM8izm?>.&&tmm77Zi k (± 

C 0 S 7 IfflBSKafe^aiASL 7 2 B#lia»0±» «fc ^Df-O 
A-fe7 r o-x (7 r^v«>7*±) ^ffl^T»ib/:|)O^fflW; 0 
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2%NaN 3 ££t:5 OmMh'J^-HCl, pH7. 5. 15 0 mM N 
aC 1 (TBS) tff?W:CTLA-4-I g (2 0 0 ng/ml) £ 
lt>3-)l&tz<0 50 u 1#&U 3 7°CX*im®KJ&'^ 0.5%Tween 
2 0^50raMF'Jx-HC K pH7.5^ 150 mM NaCl (T 
BST) T»Lfc 0 ^^x;K- lM4ijfn^7;uy $ > (B S A) £2 5 

0/zl#&U 3 7tTlB#p H ^^^-ti:TvX^>r£fTo/Co 
?-TBSTTgfcM> TBST«^©gS«^L/c{n;^t7XCTLA- 

t u -i- i Vx-JUfrtzt) 1 0 0 /z 1 5}au 3 7°c-eio$ 

TBSTWU: 0 ^©|£T B S T2 0 0 n g/m 1 K« 
U^f ^^>^fiL/^v^xCD8 0- I g£l H-jVhtz*) 5 0 a 1# 
a U 3 7 °CT- 1 BSHRfSSU TBS TTt# btz 0 W& \Z T B S T 1 0 

(Leinco Technologies Ltd., SX-'J) £MgT 1 B#5S1£ifc N TBS 
TTi$fcM s SMT&S p h D7 i^;U>J K >; ? AATMtltl 
ftfcfe^ *E) £fln;U£M4 0 5 nm£$J£U/c 0 IgteftMi UTtt^ 

-l"/-?**^ AX OAX*-Il?»©M7 A (3 3~ 

5 5%) SSfDl#£PBSi::>tfUTillfT Ucfe©) £fflWc 0 
ftl*CTLA-4- I giCD 8 0 - I g Z5z£lzmWt Z Z. t£ 

umm2\z7r^tzCTLk- 4- 1 g <t c d 8 o - 1 g(D&&&mmt 

3£i:CTLA-4Si;ft£ffl^T. &Tic*iTO$(;:ft ^TllM 1 



17 



WO 98/46739 



PCT/JP97/02540 



-A* J *a-*;H/t#£ltfc*fc*) 1 0/t g/m 1 41m 1 3- h U 
7r-^7>^A^7°f-K^^7'5 , J- (1.2xl0 12 TU) £4°CT 
1 6B#llBR£$-£fco C©7°1/- h£TB STTifcfr^ 
7 7-y%9(»)^> 0. 1 N HC 1 pH2. 2 (lmg/m 

1 BSA, O.lmg/ml 7x>/-;H/yF(^ -a-3-?)) 

-^*mU pH9.10Hj7.-HCl T*fnLfc 0 '#^>n 

^7 r -^£*II§BK9 1 k a nlzmmZ^mmZlttz'i^ 
ICffl^-S!3tv^xCTLA-4 j ey * o-:h;l/fct#©M£5 ug, 1 vgt 
M £ Ltt*< <bm bUfl^ft 3 Islff t ^ <fc *) 3SK HgftKi/tv? x C T L A 

- 4 * y * d - * a,vl# t -r s 7 t - y ©*80 -> o 

^btl^7 r -^5 8ffl0^n->i:ol^EL I SA&£fflWc— ft 
7.? >J --yy^ff 0 fc 0 Smitht>c07j}* (G.P.Smith Method in 
Enzynology Vol. 217 p228~257(1 99 3X7*f; v 
\sx) i:^>iiU:§7 7-/ (4x1 0 9 1* U * W7i;U/4 0 // 1 ) 
49 6-7XML I SA7°U- h (£2c<-*5>f K SS) fc4°CTl 

TBSTt^U 0.02%NaN 3 > l%BSA£#ir 
50mMHJx-HCL pH7. 5. 150 mM NaC l£l<7x;b& 
tzQIOOul ttl/U M^BtlfflT'n -y ? ^®7°U- h£TB S 
T-C»?^> iJtv7 7.CTLA- 4^6-y * D-^/Uftft (2 0 0ng/m 
l/-7i;U/l OOtf 1) £ita;l£fiTl BUSIES -£fc 0 TBST-Cgfe^ 
8U TBST'2 5 0fSCtlRO/:7^ U 7 * X? 7 r --t?M©fc^ A 
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ttv^xCTL A - ? v-i-J\'ijLWtKfe+Z7 r~ ^ ? □ 
2 lMSg-e^fc (02) o 

HMSflU : >y$titz7 t-W n->©if A^7°f- K©7 

E?iJ©&£ 

S»KffiSE9iJHo^T. **l*f*l©7 y-^^t. DNA^ Smith 
ft (G. P. Smith. Method in Enzymology, Vol. 217. p 2 2 8-2 
5 7(1 9 9 3\ 7-hT X vtzfl/Z) K^oTM U E?iJS©E?iJ# 
^•2 {l^1-^DNA<&7°^-f ^-i LT> Applied B iosystemstt© 3 
7 3 A- 3 6 S DNA->-^x>-y— *ffl^TSEK«SEyiJ©»tff*fT o 
/c 0 c©7°7-<-7-liE^Jg©E?iJ#-tl(C^L//c7 $ y^E^iJ©3 7# 
©P r o^t>4 1SOA s n©<S«JCS*rtJ-r« t©T** 0 »*&SE?iJ 

©»#f©*s^N cne>©7 r-x^ d->© n E^jsft©E?ijs-^i (w^-r 

pl* >><?©2 2#§©A 1 a £2 3#@©G 1 y ©F B lK#£ti3 7 $ 
y^E?iJ^f--7(a N E^iJl : -t3^^8(c^-r6SII©7 5 Jmw.m\zft 
i*<iSS$ti^o Ctlb©7 5 y ISE?iJ£CT L A- 4 ©7 ^ 

m 

KE7IJ©*?— \Z7TsiT 0 Ctlt>©7 i J KE9J*?— 7£ N *n 

■PttFl (E?iJ#-t3) s F2 (E»^4) N F3 (E?iJ#*5) . F 
4 (E?iJ#^6) . F5 (MJmm) (E?i]#-*f8) <h U £1 

T©»#r£fr^fc 0 
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F 1 : Gly Leu His Ser Arg Cys His He Gly Arg Asp Cys Ser Ser Ala 
F 2 : Gly Phe Val Cys Ser Gly lie Phe Ala Val Gly Val Gly Arg Cys 
F 3 : Ser Cys Val Phe His His Ser Gly Arg Tyr Trp Gly Arg Cys Val 
F 4 : His Tyr Gly Asp Cys Arg Tyr Asp Leu Gly Ser Cys Arg Gly Ala 
F 5 : Ala Cys Val Met Tyr Asp Phe Val Leu Arg Gly Met Cys Ala Arg 
F 6 : Ala Pro Gly Val Arg Leu Gly Cys Ala Val Leu Gly Arg Tyr Cys 
CTff>J5 : &*-^-7 iftT^TXTLA-^y ? o - ± t ©ig 

4 JC^ Liz^t ft-E-'ft©*-^ - 7 ti\ ftmft Hfct^ 7 X C T L A - 

1&©&Ittefl«J3 K^UfcE L I S ASCi <0'n->tz o Pitts > ho- 
frt UT15L-77 7.CTL A - 4*/ 0 n - t- <fc p! 7^ 7°-? 

7.9- I gG41l>fc 0 ^tBtt^Clitt^Ax^- I gGStMffl^to 
^©*£H> F 2 E9IJ^56^-T 3 77-->'iF6 E^J^H^-r S 7 y - 
e k'9§i!<5t^7XCTLA-4 ; &y *o-7-;l/$n:#<kEJSU F 1 E?ik 
F 4 E?iJ& F 5 m^Wm-f 6 & 7 r - y lif§ < Rjfc-T £ d t Wt>fr -o 

:®F 2mn>&3&£irZ>7 7-*£g£1-**»B#Escherichia 
coli F2 [FERM BP-6 0 0 91 <t LT N F 6E?iJ£?ggl-r 

*7 Escherichia coli F6 [FERM BP 

-6 0 10] iLT, 1997^4^143 (Jl^KB ; 1 9 9 7^7^ 
4 BK-fcft'PftmiWBSFSIP- 1 6 19 2^fc £ kt>'|gP - 1 6 1 9 3-t 
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t^K CTLA- Aft=f-<D**:u-yb LXs C T L A - 4 ^^ilaJIt© 

Smitht>©7j& (G. P. Smith. Method in Enzymology, Vol. 2 1 7s 
P228-257C1993X Trtx S >y?y°\sX) \z%^xmm\^tz 0 

^W 7 -^ (W.T.)^10//g(2 0 0 // 1/P B S )MJ5£l*3&4 
Uc 0 S4 4iiPa^l"§-7'7XJ:«9^iS«-,TJI$MliS^MtliL, 
nWmU* 9 6 ^iyu^^^t-yL/- he 1 1. 5 x i 0 s 

0 1 5*^5 ^ g/m 1 £ 9 Muz., ff2 

0 0// 1 (1 0%FCS^tt?RPMI 1 6 4 0£ti) £U &-tf->7° 
;KZO^T3^»-rofflicL / /- 0 ztibOtmZS 0M*±Tf 
^-h^v 3BPb^3 7°C. 5%C0 2 ©^#T£#£*f i£#ifc*718 
B#raiC[ 3 H]-^ ^ v>> (0. 5//Ci/well) -Cv^I/X^^I^t^ -t?;l/^ 

-^x*-T«£[3iKU [ 3 H] f-ii^ycom^^m^m^-yy^ 
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Fl s F3, F4. F 5&n$:¥£$itZ>7 T- ; J*1]Q7Ltzmi, 

w. t. 7 T - v*mz.tzmtmm(Dt£& ^nut^ tz&^ f 2 

fc ek F 6 i£?ij£3§3t-r 577-^ £3J0/L fcS* te, W. T. 7 7 - fcSD* 
MMMI : F2RD-'F6E?iJ^t^7 7 -^07'77CD8 0^©*££ 

^asai 5 T'T mmmmmm^^Tf, Ltz^ f 2 & o* f 6 is^j % 

7 7 - is® C T L A - 4 © U-tr 7^ - T$> & T 7 X C D 8 0 K*t1" 3 

*§£Stt©MteEL I SAi££ffl(,^c 0 F2fc £ fcO f F 6i£?iJ£iggi-9- 
§77-y (4x1 0 9 b''J^>/'>ji;l//4 0^1) £9 6 7i;UEL I 
SA7°U- h K |Cr) ^4°CTlB^T-3- hU 1% 

BSA^50mMF'JX-HC U pH7. 5^ 150 mM NaCl 
(TBS) TSfflT2mp|ffl7*o -y ? Ufc 0 - ©7°U- h*T B S Tt'ft# 
PBST^$?L£v77XD8 0- I g£200ngfrbl-0 00n 

* 

g/3 5 /z 1 flo*.. ESTlNfHSlSS-B-Aio TBS TTStM> TBS 
T'l 0 0fSl-«L^7;l/^ V.7 *X97 7 ~ tfaiSSOj/it b I gGla* 

^P--Fn7x-;MJ y&y- h V £ AA7kft«j£iO*!ISbfeK4 0 5 nm 
*fiiJSU/Co ^©SH. F2E?ij^it^7 7 -^0^7'7XCD8 
0-1 g£»£tt£WK|g&^£;:£#Ii!g3ftrt: (H5), 

Ri::oF277-yoCD80-I g^©££0#Stt**Srt:«>Ks 
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0-1 7-5XCTLA-4-I gs t h 1 gGiOS*;^ 

EyiJ*f8S-r«7 7--^liv^xCD8 0- I g©*4£8ttK:£J&-r*c 
<t*<Iiffi-C#fc (H6)o 

«18. : F Z 7 T-W t h CD 8 0 - I gic^ft 

»l7TliF2 7r-^^^xCD8 0- I g tft&ttfcJg^l-S 
-t^Lfc^ z.<DF 2mn%%$l1rZ>7 7 -ifii<t hCD80 

-I gtftmttlzm&tZfriiofr*, HIT, E5^UA:^ftca£o 
T^ftL/Co t hCD8 0-I g©igi:fc/:oTB, Linsley 
(J. Exp. Med. Vol. 173> p 7 2 1-7 3 0(1 9 9 D) i:I-,t, 

t hCD8 ovmmftvt-ott h ig c r lmmtom^BiT^m 

DEAE-f+x h7 >&£ffl^TCOS 7 IfflBSiCitfe^A^. i& 
t7 2l^SftO±j9J;^of'f>A-fe770-x (7r^->7tt) £ 
ffl^tt FCD80-I g^»^t/Co COi7i:bTiil/:t hCD 
8 0-1 g£fflt^ F 2E&\£f&&'t Z 7 r - V <D t hCD80-I g^ 
©*t&S&£, 79XCTLA-4- I gRCFb h I gG^mmt L 

XCD8 0- I g£ Eli* lit h C D 8 0 - I g kfi&tfy\Zlfe£ftZz\ kit 

Z> 7 r - ^ © T*fflM5lM£1£ 
H» 6 T F 2 & O" F 6 l£?'J <5 § 7 r - i? T «if?l!»/g 
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in vitro©~&M*"CI*;:©7 -r-V9 >'<t\ZF 2 & 
T7r-^^>/^MK -&*!l»©l»{:^ d©ftII£F2£>6l,^ 
fcF 2$)^CN(SF6E?iJ^^-rS7r-> J ©T$fflliait5ilfiJ^Stt^x ft 
rfltfflafciLT* »U y3 1 -A<^F2&6^^(;iF6K?lJ£ll31-r 
£lTBalb/c^xfrftLTl§0P'J 7f--i*£l 0 # g (10 0^1/7 
o-Y > h^7y a /<>KF I A)) feT&Ml<tz 0 S5 4 jMafcfcS 

liC©BHffl||S£aiJj&9 6'7i^*^f' + -7 , l/- MCI «7x;i/&fc*) 
1.5x1 0 5 ttHSK#£U y? MZ.nfW 7f--A£3 /z g/m 1 
T«DU F 2SaT6E^J^^3g-r'57r-> ! *»-r^^^ (§7 7 

-yoiMiii//g/mi) , mw ] ) vr-^mmtm^ ibsu 2 

B^©3ilt){ltS^U^ 0 Ittililt, W. T. 7 7 -^»U: 0 
©ttl^$!l^li7 t - v>&3fc©fcIlT'te < T ©i§£(il$0|* U 75 1 - A) N 

F 2SO'F 6mi\%mmtZ>7 r- ^tt. Tfflflg©lfcjKftgW/,i:ii8M!l» 
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mtz>7 7-is&, ^»7fc^i-i9icv^xcD8 o- 1 gtmmw 

%mt%&7 7-V<DTMMi%M$m?£mz%itZ>, CD80-lg, C 
D8 6 - I g®%m&MT£LtZo 
Balb/c-^xdtt UTW; 7f— A*5 0 jtzgC 1 0 0i( 1 /PB S)M 

«MiJT(S> COBKama^9 6 ^x;^w t -yb- Mcl. 5 x 
10 5 «WttU &D->7Mzm9W 7f-A3 // g/m 1 £F 2&£ 
IMiF 6i£yiJ*5BSbT^*7r-^(l ^ g/m 1 )t CD 8 0 - I g£ 
fc»iCD86-I g£fctomtt*NBl£UTfc h-lg£0^t>l/zg/ml 

*©*£^ 0 9{i^-rck9liF 2E^J^It^7 7 -yi^ CD 8 0 

- I gff ft TTliS U < T$fflMM$iJ^Stt^I®S $ *u C D 8 6 - I g# 
STTii. CD 8 0 - I g©*§&©4 0%SK©PIS*<BJ6t>nfco Mak 
£©fg£lCcfc3£. CTLA-4itfe : ?^y y t?TV h Ufc^X-CtiT 

(Science Vol. 2 7 0,p9 8 5(1 9 9 5)). CTLA-4^Ti 
fcVfemt&mtfZmtZliLT^Z Z. tfrtt^tlT^Zo Mak£© 

^iHifie,tifcfe*ii. F2Eyij*iss-r*7T-^*<cD 

8 0Uc^liCD8 6<!:CTLA-4©*§SftfflKf*ffLfc&3l, 

- ^ C T L A - 4 £?0Tffl||&©ffittttKtt?S£©ftffl£IIS Ufc 
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mm'P. CD 8 0«^i*CD8 6 tm&ir&Z±?APC*frbTTm 

-u. mmvmmzF 6E.n*¥£m-tz>7 T-vvft^ tit mi 

0lc^-rck9JCCD8 0 - I g^>5^liCD8 6 - I g LT < 

T«iiaiijg$!i»gtt*<ias$ n-r\ f 6 w&\&¥m-?z y 7 ~^itz.n^ 

(DUty? y#> KtWSijO^*^UTTaiBaii5gi|flJ»Stt*^L 

^SfeflJ 1 1 : BUffF&gffiijtlg (H B s A g) M79 XlZ*t+ £ F 2 £ 
fcttF6E^J£3l5l1-S7 7--^0in;HB s A gftftg£it$£Sft 

SffiftH (HBsAg) £ffl^Ttfcft£fTofco 

£t\ Balb/c-7yx (4E/1P) KftUTs ifliiMHBs 
Ag (yHBsAg; (Bt)^k^Rjfll»«ftWS6Sr) ^10//g (100// 
1/PBS) ©* N £/cliyHBs A g <h <t F 2 2fc(iF 6E?"J£fil 
St*7r-y (10jt/g/100/zl) *J»terttft^U^o S^Cttlsl 
ft£J:<9 1 5 B&lc N l5ll;ffi^^t)ii-©-b->7 0 ;U^SMI!^rtfe4L/Co *7JIe] 
fc£«k9 3iaH&&v9X«fc9#jfo£m\ M£PB ST5 0£> 2 0 
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Ofg> 8 0 Ofitf&ffiUfcSU StHB s A I A 4- -y h 

(7**>y ht±) £'E^Tfi!l3£Ufco 

t bTm^XftvtZo *©*S&* Ell IZTfitkoC HB s AgO** 

E.n^mt^y r- yi*i:y HB s A g£ftgb/cSMi> SilTO© 
MOSiHB s A gRftttlif tif n.l 7. 9fcJ:tf 1 1.9t*»), Wic 
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e n ^ 

: 1 

ffi?0©:S£ : 4 3 2 

mv>m : i « 

E?lJ©TO : K 

^f'Jt77-^ (fd-tet) 

Val Lys Lys Leu Leu Phe Ala He Pro Leu Val Val Pro Phe Tyr Ser 

5 10 15 

His Ser Ala Asp Gly Ala Gly Ala. Ala Gly Ala Glu Thr Val Glu Ser 

20 25 30 

Cys Leu Ala Lys Pro His Thr Glu Asn Ser Phe Thr Asn Val Trp Lys 
35 40 45 

Asp Asp Lys Thr Leu Asp Arg Tyr Ala Asn Tyr Glu Gly Cys Leu Trp 
50 55 60 

Asn Ala Thr Gly Val Val Val Cys Thr Gly Asp Glu Thr Gin Cys Tyr 
65 70 75 80 
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Gly Thr Trp Val Pro lie Gly Leu Ala He Pro Glu Asn Glu Gly Gly 

85 90 95 

Gly Ser Glu Gly Gly Gly Ser Glu Gly Gly Gly Ser Glu Gly Gly Gly 

100 105 110 

Thr Lys Pro Pro Glu Tyr Gly Asp Thr Pro He Pro Gly Tyr Thr Tyr 
115 120 125 

lie Asn Pro Leu Asp Gly Thr Tyr Pro Pro Gly Thr Glu Gin Asn Pro 
130 135 140 

Ala Asn Pro Asn Pro Ser Leu Glu Glu Ser Gin Pro Leu Asn Thr Phe 
145 150 155 160 

Met Phe Gin Asn Asn Arg Phe Arg Asn Arg Gin Gly Ala Leu Thr Val 

165 170 175 

Tyr Thr Gly Thr Val Thr Gin Gly Thr Asp Pro Val Lys Thr Tyr Tyr 

180 185 190 

Gin Tyr Thr Pro Val Ser Ser Lys Ala Met Tyr Asp Ala Tyr Trp Asn 
195 200 205 
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Gly Lys Phe Arg Asp Cys Ala Phe His Ser Gly Phe Asn Glu Asp Pro 
210 215 220 

Phe Val Cys Glu Tyr Gin Gly Gin Ser Ser Asp Leu Pro Gin Pro Pro 
225 230 235 240 

Val Asn Ala Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Glu 

245 250 255 

Gly Gly Gly Ser Glu Gly Gly Gly Ser Glu Gly Gly Gly Ser Glu Gly 

260 265 270 

Gly Gly Ser Gly Gly Gly Ser Gly Ser Gly Asp Phe Asp Tyr Glu Lys 
275 280 285 

Met Ala Asn Ala Asn Lys Gly Ala Met Thr Glu Asn Ala Asp Glu Asn 
290 295 300 

Ala Leu Gin Ser Asp Ala Lys Gly Lys Leu Asp Ser Val Ala Thr Asp 
305 310 315 320 

Tyr Gly Ala Ala He Asp Gly Phe He Gly Asp Val Ser Gly Leu Ala 

325 330 335 
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Asn Gly Asn Gly Ala Thr Gly Asp Phe Ala Gly Ser Asn Ser Gin Met 

340 345 350 

Ala Gin Val Gly Asp Gly Asp Asn Ser Pro Leu Met Asn Asn Phe Arg 
355 360 365 

Gin Tyr Leu Pro Ser Leu Pro Gin Ser Val Glu Cys Arg Pro Tyr Val 
370 375 380 

Phe Gly Ala Gly Lys Pro Tyr Glu Phe Ser He Asp Cys Asp Lys lie 
385 390 395 400 

Asn Leu Phe Arg Gly Val Phe Ala Phe Leu Leu Tyr Val Ala Thr Phe 

405 410 415 

Met Tyr Val Phe Ser Thr Phe Ala Asn He Leu Arg Asn Lys Glu Ser 

420 425 430 
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Me?iJ®:ft£ : 1 8 

mmom : wm 

«©» : 1 *IS 

mdv>- : mm 

TGAATTTTCT GTATGAGG 18 

le^iJS^ : 3 
K?|J©5£ : 1 5 

m<OWL : 1 #§J| 

h^n^- : mm 

Gly Leu His Ser Arg Cys His He Gly Arg Asp Cys Ser Ser Ala 
15 10 15 

mmo&z : 1 5 

mCDWi. : 1 **g 



32 



WO 98/46739 



PCT/JP97/02S40 



Gly Phe Val Cys Ser Gly He Phe Ala Val Gly Val Gly Arg Cys 
1 5 10 15 

E^iJS^ : 5 
E^iJ©g$ : 1 5 

: 1 *ll 

h#p$?- : mm 

Ser Cys Val Phe His His Ser Gly Arg Tyr Trp Gly Arg Cys Val 
15 10 15 

i2?ij#-^- : 6 
E?iJ©5£ : 1 5 

: 1 *«l 

h#o-^- : mm 

His Tyr Gly Asp Cys Arg Tyr Asp Leu Gly Ser Cys Arg Gly Ala 
15 10 15 
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le^iJII-^ : 7 
K?iJ©fi$ : 1 5 

mom : 1 *il 

Ala Cys Val Met Tyr Asp Phe Val Leu Arg Gly Met Cys Ala Arg 
15 10 15 

ie?i]#^t : 8 
15?|J©S£ : 1 5 
@B?IJ©M : 7 ^ J m. 

mom : i 

Ala Pro Gly Val Arg Leu Gly Cys Ala Val Leu Gly Arg Tyr Cys 
15 10 15 
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it # <d $g m 

;u£tft £ «fc 9 fgftt £ ft £ , 1 I5tt©&g$iJtlp#? 0 

SI4 (CTLA-4) T:&<9. ^n-«WCTLA- 

£ tz 12 2 i;:iBfS©SLg$W#?o 

7. 2<!©->*r-f > (Cy s) £ig£^U ^^XtM >S|gteC 
y s-Cy s*£££JFMLTfci9> ^o^Cy s - Cy s sg&F^K^ 

1 £ tz It 2 K!e«©ft-Kf|jiJ$)#?o 
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9. M§t£^7°f- K3^EyiJSOE9iJW4JwlEtto^y^ K*W"T<5n I* 
*E 7 * tz li 8 {CfE«ic©^Sf mft=Po 

10. ^R^y^ K3&<E^J»OEyj#^8»:ie«©^^ KT*0n il> 

f&©&i8EfSij8l#?o 
1 1. ^K^^f- Ks6<E?ijaoE9iJS^8^l5ltO^^ , f- K*W"TS. 

1 2. E*J*©EyiJ#-S8KlEi&©^*- K^W-fSftSfSiJ^^KJ: 

1 4. f»3fcE l ©^rnjM;:Ktt©&8B&yap£?£ffl*&A/fc\ 

1 8. ^S^©-o^CTLA-4T*5l»*Jil 7 lcEtt©^j*» 
1 9. ^R3itt:*ii*SSS-rS!n:(*36<. itC T L A - 4 * 7 ? n 
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2 0. ^K^^f- K3&<. 2fl©->Xx>f > (Cy s) g|g£WU ^1 



•^X7--r >SS(iC y s-Cy s M££ffM UTfc <0 , Ao§iCy s- 
T*5i&2ftigi 7fr£l 9©^-fft^KI£®©^& 0 

2 2. iiSEW* K#E?iJ^®E?i]#-sf 4 tciEtE©^;/?- K&^-f 
1**11 2 0 £ fc 14 2 1 iz*m®1j&o 

2 4. ^s£^7*f- K#E«©E»-t 8 K12«©^7°f- K^-T*. 
9t#E 2 0 * fc (4 2 1 c:!e«0^& o 
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